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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method of producing 
liquid crystal 

display device by which a proper charge amount of spacers, 
proper formation of 

an electric field on a substrate where the spacers are 
sprayed, and a proper 

spraying rate of the spacer are realized, the spacers can 



be stably disposed in 

the black matrix part on the substrate with high accuracy, 
and a liquid crystal 

display device having high contrast can be produced at a 
low cost. 

SOLUTION: The method of producing a liquid crystal 
display device comprises 

a process of spraying spacers on a substrate having at 
least a patterned 

transparent electrode and an alignment film and a process 
of injecting a liquid 

crystal into the gap between the two substrates. In the 
process of selectively 

disposing the spacers on the region except for the pixel 
part by spraying the 

spacers electrified into positive or negative charges while 
a voltage is 

applied on the electrodes on the substrate, the charge 
amount of the spacers is 
controlled to +15 to +250 
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(CT) [^] 

iet«iftS ax-f S i t J: "5 ^:S?aaa5^M<^®Jt» 

mm&i:. +1 5~+2 5 0juC/gXJ±-l 5 2 

5 0 ;ii C/g fc-f S?S&gi^S^«^^*&. 



1 

^mftS-. +1 5~+2 5 0A«C/gX«-15- — 2 

mm. 

«ffiK:mBES:MlL>t*t®-Ciit^^SC:i:fc:J:0. x^ 
SBflmSt. 9-<0^S«Etti: Hffitt-C5 0 0 V~ 

liWc^ 3 J jEXIifit^ ttiX^-^i:mL±.<n 

i^smfiifc. x^-^ffy^mnmt mse^s o o v~ 

«En. x^'-^ffy^m!mtmmT3>hztf:mL 
im^4} m'mcrfxy'-i^tzemrimmt. s 

0 0 V~6 k V-Cfc&C: k *r!^k-tSif*3S3^<0 

SB^mffiK. x^-^(/>mm.bmmm^5oov-^ 
yf^xiz. x^-^ffy^tmmxi^mimmm 

{ak 7"^ «y ^ V h y -jr :7X<r)mffikc^fi[l|{i, 10 0 
VjaTTfcS ^ k ?r!^k-r i.if*« 1 gft^aEfi^ 

im$cme} x^--^<rt^jmii. x^-vifimi 

±t:ai^S¥J%ft&fl O^ISftfcO 5 0 Offl/mmi 
WTT-ifeSClk&^kt-SeSfll. 2. 3. 4Xli 

[000 1] 

mmizmtt. 

[00021 
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2 

tut2ft<M[ifc:ffl[S7$-j*A§<iT^:&. ::::-c. 

ntxx-^ttoifix^-^avhh. 
[00031 mk<7)x^'-^mmmizt5\^x\i. mm 
wm^fS.^tvfi.mLUzx^-^iyyrj^ij^oi^ 

±M*>mm^m(7)mm^izi>x^-^smM^ii 

XLto. x^-^ii-mmiz-^mf^^tfyxm^t, 

10 B&^tixi5*).mmm&3±tzx^-^8iiWi^ti 
4 kffljif^fflt i '9X'<.-ir8aj^h6mtt$^ie^^. 
x^-'^m^xfsSi(/minmjxh:itizx'oit 

[00041 m<^X d*j:fsmifimt&ittbizii. m 
2{zyFi^tihJ:olz. ;{r9-7^;l'^4tJg«$nTV^ 
immct>iy'? yi^-^hVy ^XSi^yS^iZX^- 

^a^RWrrtiJSXw ry yi^^hv-zi^xsims 

20 hyxh\Pi±(OBmxm&^tLX\^h, 

[00051 sTNMJSfl^5^s<^«&^i, msLcrm 
i^mmir^iz^^xm^^ tif^x rwm 

jSBSffiSKfc:^'^— tS-SSS-ii-SCiktt. :^9>y^ 
V «y ^' XcoeMtX'^— EM$-a-S .1 k k ^ t 

[00061 ±M(7)stfrc. imm::fiimmLxx^ 

30 tlTV^S. STNa«&a^5^tdktUT«, !^il¥4 
- 2 0 4 4 1 T^^fcJl. X'^-^Mlt^p^fc. X^- 

UTX'^— 9-k ^W®Ei&9ttirtS?aift^S^S<^ 

[00071 mm<^x^-^ffy^tmLWSf'm& 

k. x^—fffi^^m^hii^xmiE^smSifi 
[0 0081 2«Cc^>S«Sie*«J§^Sfc«>ttt, x^ 

-^yy^yAtzwm^tixot. msf}izmm^tLX 
Ob. m^mizinmmm(ox^-^mxs>h, u 

01 3izm^ii?,Xd^zmm^2 9i>t:if>t:mWi 
tZyyifM.izm5^tlX\'^t:X'<-^8i:. 03fc^$ 

i oKSHWffiHI^fcri^WfcSSL J: o k-tS 
k. ©gt^EV^fcX'^— t^S-m+^-frS^kfc^: 



(3) 



3, ms-Cli. SoPMi. liiy-y^fUifmim^ 
[00 09J Ji^L/tr^rffiJi. smtz^ i SL^h A b 

^-^im^fitzsm^-tx o b-rthco-cht, 

[0 0 101 nzT. x^—tffy^mM.ifi^^\.^b. a 
^m±<o^mifi:k^ < 0 . i 'jmtttiimiflLb 0 

'FmTmt:m^(7)mizim^ithzbii^b^ 

[0011] asfc^^iiS J: d fc. X'^-lWi^ES? 
*tTv^^:v^coa«JiiO«i© (^) (HS-Ctt, J> 
Smfi[<0^fi[ffi3 1 b Lxm^) iSHg^fiiSIK<^ 

[0012] ^W^lSHzx^-^^WMLitb LX 

m^^^ttK^bntrnkb^^o. ^mmbcomm: 
[00131 -ir. :^mft*<''hsv^:*'<-rc{±, @ i 

mf&b^j:h. fit. X'^-- 9-co©SS3&5/h$-r?"*k 

[00141 x^-^iimthmnzi5\'^x. x^- 

\>^WiibMm^-tti\,ymbffM^t:^t^<:k^ < 

-^ffymm.iznLXFF:fjb^j:hmwtff)mKi:ma 

•tht:»biz:k^^j:mEi:mmizmtti>b. Jt**« 
S. Q«iirtS«E*f/h$-rrSi:X'<.— 9-<^^ 
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[00151 Mt. ^■X'^— t^a^^7«?rflg»^Br^<^ 

izmnLiz^m-tx^-^<^m\>^b. mmtzm- 
mizwrn-ix^—^cm^imK^*). x^-^ 



[00161 ^&mf>ti*)<ox^-9-(om5&f:4^^ 

10 tz'J^^KTtUi. X'^-^m±<nWmtimii>i::ib. m 

m»ifi±^ <xi>. n.'Fm±(7)Kmtm^^hzbii 

m^izXmi OtZif:Lt:Xd^j:^Uizm<^j: 

^xi)-(>d:<^mindXo^ijm. aife. ifetESL 

t:x^-^^m^tzXi,}f:fjim>bhtiibtzmM 

mnoijmi>^thtit, ztit>ff):^mxii 
x^-^(omnMmm^<^j:'o. 4«tt*«fi<. 3 

xhimK^lb^^o^ifih-oti. 
20 [00171 

x^—^<7mE^^smm. X'^-^imK^tihm 
is±<miEtmm^. x^-^ffms/Mns. 

hm^Ms^^iimuzsmc^ tm^^m 
ffymmi:^t?>zbiBti^b-rh. 

[00181 

[iSSi^»ifci-S^«><?>^l *I|HW4. il^5:< 
•9-$:IJFftU. 2ft<0SflsraiKt«fii&aEA-rSC:i:J:') 
tt:x^-^imLk<r>W&{z^imaLt:m:^ 

zbtzx*). x^-^immmtzmtfiizsm 

^^hizJBSkU X^-^cf>^S^t:^ +1 5~+2 5 0 
MC/eXii-15 — 25 0MC/gb-ri>fSm^ 

[00191 *^<ois^mmff)mLmii. 'j^^ 

< b t>^^^'-y«cOjSBBBffiRVE|6llS5:irrsa«J: 
40 izx^—fifmU 2t!c<^)S«^t?Sa^aEAi-6 

zbx *)^ifs^^^m<m^:^mtt>h , 

[0020] J«Si: LT{*lf (cB8S§ft-f , mi 

m 7 ^ f\^j^m(^imi>nizm!&^mK\ ±six 
^-^bixmizm^^ivr. mmxhr>xi>x< 
Mmxs,^xi>i\,K tti. mtMizwmmiSi^tifi: 

i,(7)^. m^izX*)m(&m^Lt:i,(7)Xi,':>Xi> 
ffycSi-iXiiXw 

50 [0021] :^m(r)msm^m<msmii. jex 



5 

[00221 *l£^<0?ttfB^S^c^^«i*afcfcV^T 
tt. ±S]EXIiflfc:^L/iX'<-if<o^m»$-, +1 
5~+2 5 0//C/gX{i-15 — 2 50^C/gi: 
-rs. X'^-- t<^^^ii*«. *ft«etb-C15juC/g 

10 0 2 31 ±M:!f^^'-^<'mmMifi. imrnt lx 2 

X^—'^eo^SmMli. + 3 0~+ 1 5 0 /xC/gXJi- 
3 0 1 5 0juC/gT*)S. 

[00241 ^m<oms^^mff)9mmizts\.^ 

<?)!©«fiitti: mmx 500 V~8 k VcomEE^ Win 

[00251 jEXttat:=^LfcX'^— t<o®M*t. 
+ 15~+2 5 0/iC/gX«-l 5 250juC/ 

g xhtiii^ mm&(z 5 o o v~8 k v<nm&i: ma 

±ffiSfiLh<^)^Sffit:8«iirts«E3{i« 5 0 0 v*sre 

m^tzi>mms^tixLto;ibifiht. skvim 
iht. x^'-^izm-h^:him<i!^mL,7&^xm. 

h 'J -y ^'X*fC r <0J; 3 ^«tt^^rrS!B»g*»^>=5:S 

[0026] ±ies«ii. @itc5^$<i&j:3 
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6 

^tz-i£vmm:u->x\.^h(7>T. mm!(sm.(7)mmi 

[00271 |a!oT. X'^— lfcoSlS!l«fc:»tSSJ© 

zaym^. x^-^ff)mmi9K:m-tm^i: 

01 « Q c meiTTifeS i: * L\>\ 

[00281 fc^'U Xx-v<^«^Sffliij&«10i»Qc 

ms-gi.s*&^. xji. XT-i^'mmatx^h-yxhT 

-X^tiX\.^\<^mi. Hl4tc*$tL5J:3fc. 

i fc*«^r< (01 4-ci4*4m{ao^ia[ffi3 1 1 l-c 
20 0^) . x^-^aiSMmm-htiibiz^m^mm^ 

[00291 ±mnx d^m^xs>r>xi>. *fmr>m. 

(o^tmm/m&imtttztizx*)^ sots 

ijff>mrc. w*>. ±^^jM&Mxmm<x^-^i: 

[00301 ^m<oiSM^^'s<'mk)mz^\^x 
30 iwErstt. m±(mmmtz. x^'-^<^>^ 

flati:Hffi1tC5 0 0V~8kV<0«E*8«inU. 

m.^mattM'mnxT—i^tzmsiirmMt. 
m!m<^x7^'jtzmtti>ms.ii. x^-^^y^mm 

j^6ttr3 0 0V~6kVTft&C:i:*«ff* U\ 
[00311 ^BmfiiAt^P«ttx-f-i/t:ffllnrrsS 

40 fi*«. +1 5~+2 5 0/iC/gX<i-l 5 250 

uc/gxf>tiii. mimizx^-^mwmtm 

ffieT5 0 0V— 8kV<omEi&9JJnL. #€tt<OXx 
-ytX'^-- 9-<!>^Bffittta»ffitt-C3 0 0 V~6 k V 

crmBimitti zbizxt). m)R±.tzx^—^ffmm. 
[00321 iM'om^. mm&izmrti>msif^5 

0 0 V*gtT14. XT->''<^)SEfiS- 6 k V J: < 
50 B2:ffltf ibil-r. B^a5C:t.X'<-1h6tf^iS:?P?nT 
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[0033] ^mmmizmitthmEmimofF^<7)/^ 
^fihmmihwmz^jiht^ttyixh. tit. x 

XT-i^*«3 0 0V5feg!i:/h$V^. X\i. 
[0034] *56HB<^?Sai*^^<^«KgirffifctJV»T 

tt. ij&mioKiXT—imMuzi. *)mmmsm<nim 

[00351 *»BH<o?SAS^M<r«J&*afc:iJV^ 
BBTOit:, x^-- tcOi^mffittJrRfttt-CS 0 0 V~8 

kv<o«Ei&9BniL. a«jb<or7>>'^''7M;-)' 

fy-fi^-^V U >y 1 0 0 VJJI 

[ 0 0 3 6 1 ±£^5 -/ h 'J >y ^'XiDtmi: LT 

[00371 jjsjExiimc^ufcx'^— to^ma 

*«, +1 5~+2 5 0xiC/gX{4-l 5 2 5 0jLt 

ffiiti:H«ttT5 0 0V~8kV<0«E*WSnU fy 

1 0 0 vjart-t S i: fc: J: 0 . ^wttsrSSft^fifi 

0 OVfcV^^^J^-CifeS. 
[00381 }3immh.f'7 7 9'7V^}'/^XiLffy 

SaHSffit:r7-y^vhU>y^'Xiat1S:SA«i9. S 
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mm!&>i:r7^9-^v^)v9xh<nimimi:^. 3o~ 

SOVXhh, 

[0039] Mt:. #X'<-im^?<7)j?rm»Sr0l^<^ 

1 Ofmhit 0 5 0 Offl/mmJ iaTt:'*>& 

10 [0040] jEX«fifc^Lfe:^'<-'9-<0^Bft&*« 
+ 1 5~+2 5 0/iC/gXJ4-l 5~-2 5 0/iC/ 

sxtitui. x^-^ffms^. x^-^ims±izm 
mtt'fm&i 1 o^iaf 5 o offl/mm» mTcff a 

-Timisiiz±izwmth^^mifii owsxs o om 

B(3tLX-^m^Ub 0 i:-tS**«a<^«>. x-^- 
^<^j:h. J:0»iL<tt. 10»^3 0 01i/mm 

» arxhh, !ittcff*L<tt. io»Brc5o~2o 

0<l/mm» T&S. 

[00411 ^mfoms^^^(73sm)m^\'-^ 
X. m±^x^'-^ffyw^\imi<^>9^iwi^im 

m<o/fx^i&fi:tLx. x^-^imfSim^^^ 
30 ffitt«. x^—9-cottn. &S(r>ttmmm\^i>ifx^ 

[00421 fmth x^-^ffmaifiA^-r^his 
m^m<^i>:ibxwm^x^-*^mma. 

tzbizxr>xi>^x^h, 
40 [00431 iMissfsmmb ixmmm^tvr. 
mm. XTyux {sus) ^<%feig5if , s^u^ 

T^yoymcm&mwsmirmr.^h^Lbifix^h. s 
*§ff>fmb Lximizm^^tvf. mm^xS)'>x{>x 

<, )\^y^XS>^XhX\>\ =^B*tLT«. i«« 
[00441 tSfffifcfflV^S;!yX07lc5«tOV^-Ctt. — 

mfnztiAi^m'<iftiix\^i>ifxi:m\>'^mif. x 
50 ;>!fx+<a*4H4Sjim^cj: mmm^h 




[00451 ^^immzinfh:^^-^(r>^ms.t j±, 
[00461 iS5i^7 r ^f—y-i^ii. tm^nt: 2 

[00471 9-<o^m*i&it«H-S:Srffia LX 

[00481 mmimsmjjmkii. ya-^t-y 
[00491 ^mm^^^<rmM[mii. ±m 

[00501 
[OO51]|I»0I1 

0X280jum. ^Crr7 y:J"7M;->'^'X»li3 
5/xm, r^"J;HaJ!^:t->'N*-3-h®3. 0/tm, 
ITOmfiai2 9 0;zin, S«SfiiSlia2 5xxm. ify 
xmo. 7mm) i&ii6fiiLfc. 5 
ffi[6llS$-0. 0 5x/m)gj£L. 5t>^<3!!SI«rtftLfc, 

I TO (SBB) wmmA<nxo^m^^ix. m^m^ 

3 OJI-iOfflilftBffi ( y^-W&) 2l<ni ;&0rfc«E$- 
ffiUmitf. o^S^tcSEA^Mn^ns Xo\z 
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1 0 

;USPS-20605-AD. m^6. OSxtm^Jp 

[ 0 0 5 2 1 IWSilEi: LT, 05tc*L;tJ: ^^rUS 
(BJSxyy'riT'J^^^^tUS. D I SPA-uR) Srffl 

10 fcmffiSrBJlirrS. 

[00531 JJBI5C^B5ISt:tJ<-^T. S'gl 7t:jE^ 
fflfi'i (H}9x:^$/::^ri;y^^aS) S:fflv>TX'<-Hf 

+7 0//c/gTj)-?yt. ^rtj. n: ;{r 

[00 541 JJB3t>S«l$^T-X§tlfcSUSS 
<OX-f-v^l 5t:S^$-frT^L. gBWffi3K+2 

1 1 0 offl/mm2 ffymafimsLhimt X 0 ^zx^- 
[00551 x^'-^imfs^iitimii:mmmt:m\.^ 

'^-IhJfiiBTOffiSie, m*>yy -y V h U -y ^vtlS^i- 
tSMStl-TV^fe. ±i5SSS-fflv^T. (af*i:l&b<i.^r 

30 [00561lli«^2 

msmi: 1 o»sk:6 o o<i/mm* <om[ims±tz 

©SidtrpfiSt. X'>^-1>-<D8WB*5»®fT-ofcJ2W. 

«l+6 5/tC/gTft->yt. 
[00571 X'<-1h&«U!tfiS<iyS«S*SW»S-CI^ 
t^itc:^, ^<(7)X^-mxfy'7i''7hO':fi'xSi 

i^tzSM^ti/dtfi. mm^tzi>fs^j»Dx^-^9i!mm^ 

[00581 JfclMfll 

HJtWitJjv^r. x^-^(fym.i. SHc-ft:^!^ 

HBBS-50605-Pfc:3SgL, SIP^A^ 
^I.p_^_ {Bm:cyi;=iTUy^^) Xfii fix 

<7)m^^- 2 ox;casufc. ±E«®Tiifft0!i bm 

m^zy ry'r-y-i^t:m\^XWC=m(0-r'<-^ffy^ 
50 mim&LtibZ^. X^-^<nmiMii. -280m 



1 1 

[0 0 5 9] mstmitmmff)=i=f:ymsii. r-x^ 

lat 1 0 om/mm^ (omLiimLhizmhx o ^zx^ 
[0060] x^~^ifim^tvf::mif:mm-cmm 

[00611 JtlR0!2 

Ni ;<fXcoS^&-2 0t:(Cp®LJt. J:E*effi-C 
10150! 1 fc Bat 7 r 7x-y-i''?rfflV^Tittlii$<0;^ 
9-tfD^M5:aS L:t i: ^ . ;^'>^-ir<0^«i 
+ 1 2uC/sVS>r>t:. 

[00621 niSM 1 k mm<oa^ymLi:T~x ^ti 

fclOO^i/mm* <0<ffiS*«S«±tl8SJ:^tCX'<- 
■^•iOlWIi^SO&Sffofc. 

" [00631 x^--^nm^^tvfimRi:mm^m 

looGAimmms 

(isss^) 1 2immv. mEimrc^hx 
[0 0 6 51 xy—'Jiz-aookv. m&<^)ismv& 
msmmmkmy ^-r-u-)U(;)m.mmasL. i 

0#iat:l0 0ffl/inin» «OlffigC3!»^SJitcaSJ:9fc; 
X'^-- 9-<DlSpffi*3 0»fgffofc. ^rtj. fjc^P^X'^ 
— 9-<0=tmftli+7 0MC/g. ;yx<0S;ISIi-6 
3'CTft-5)t. 

[00661 X'^-- W>«ISpffi$tut«S$rmig«:fflV^ 
•CI^Lj'tk^^^. a«Lhfc:«RttS»5fcAi:^T<0X 
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[0 06 71 ||itlJ!4 

iHllSaSr 1 0»iat6 0 Ofi/mmJ <0^!iR*^eLhfc 

asiofcpjisu. x'^-i^ioffc^eisg^ffofcm 

10 <J>^Sftli+6 5/fC/gT&o3t. 

[00681 X'^-- 9-*«IWBS<TJiS«S-Ji8tia-C18« 
UJtfcC:^), ^<<OX>^-1Miy5-y^'7h'J >y^'X|a5 
i)-t:i;S$tut*«. BS3fc:t>^iJ^X'<-ih65ffl^3 

[0 06 91 Jt«6Hi3 

^«3t:fev^T. x'^-- 9-tfDaa^ltlJMl-Cfflv^fc 
ho-7-TN2 ifxnSj^i:- 2 OX:iz^b 

-28 0juC/gT&r>7t. 

[00701 iiiSM3 bm(o:^mcxT-ifiz+ a o 
0 k V. S«<OjSBBafllfc:- 1.5k v<o«E^ffi(ra 

jUD}simLi:mSSU lO&SfclOOffl/mm* tfjffl 
SDfif^lSLhfcaS J: 3 tzx^-^^msi 3 0»©ff o 

30 

[0071] x^-^imts^tv/imLimsmtmsi 
Lfefci-?). :r5«5'^'vbu.>r^xa54)-taa$<i>ix 

fc«>. iitt0!3atfiiMsM4T#^>nfcaEa*^sfc 

Ik^T. 3>'b7Xhfc:^s^ttirc&->fc. 
[0072liti2M4 

40 IU«H|3t:i>v^t:. lfc^5ffl<Offi^^:^>^^>i!fc:3SS 
N2 ;!fX<^S^2r-2 0'Cfc:atiSLfe. J:a«®-C 
UStfi^ 1 1 rniSUzy r ^x-y-i^'S-fflv^ttSPfP^x 

m&ms b mt^xm-cxT^i^'iz- 8 o o k 
V. m^mmi&tz+i. 5kv<omEJ:BaniL. -e 

^IrPfiiiU 10&ISt:lOO<i/mm» OlffiS*^ 
fiLtfc:®* J: 3 HX'^-- 9-<olS[W iSO »raff ofc . 

[00731 x'<.-i?-Am$<TJi^s-sias-ci^ 

50 Lfci:C:-5». y^-y^'vhy^^x^fcss^tutx 
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[OO741II«S0I5 

v\ a7fc:*Ln:J:^t=a«l±<07'5 y^-7M; y^ 
[00751 r^-y^VbU-y^Xfc+l. 93kV. 
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